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1.Introduction
T・hepurposeofthispaperistoconsider.thevaluationmetho・
dρ1ggyofunceτtainstreamofreturns,Consideranec◎noπ1yinwhich
afirlnisowngdbymanyshareholdersthroughthestockmark6t
andlifespansofshareholdersaredifferentea6hother.`Then,on
曽hat噛basisdoesashareholderfindaproductionplanoptimalornot?
Inasimplemodelofproductionwithoutuncertainty,itisgen・
erallyassumedthattheobjectiveoff藍rm量sthe皿aximizat童onof
profitandshownthatallshareholdersunanhnouslyagreetothis
criterionbecause.thelargertheprofit童sthelargerthedividendper
shareispaidtothem,thelargertheirincomesare,hencethehigher
utilitytheycanenjoyprovidedthatsatiationisrule母out.Th畔re・
fore,theprofit'maximizationisalsojusti事iedasf量rln'scriterion.of
behaviqrfromtheviewpointofconsumers.IfthemodelrunsthrQugh
t三皿ehorizon,theterm"profit"isreplacedwiththe"discountedpres・
enガvalueofprofitstrea皿"intheassumptionabove.Inparticular,
aco1ロpetitiveequilibriu皿isknQwntobeParetoefficientinawide
varietyOfCirCUmStanCeS.・
Ifth6modelspedifieseackgoodbyitsdateandstateofthe
worldofdelivery(contingency)inaddition.toitsphy6icalcharac・
teristicsandprovidesaco凪pletesetofcontinge典tmarkets,intro.-
ducingti皿eanduncertaintychangesnothingessentialasuncertainty
[60]
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nprofitcanbefullyinsuredbycertaintyequivalents.正[owever,
commonobservationsuggeststhatmarketsarenotcompleteinthe
realwoて1d.Bei典gaproductionunittoyieldoutputsffominputsand
fixedcapitalstock,themoderncorporationisregardedasaneco・
no皿lcinstitutibntobeownedbyconsu皿ersthroughthestocklnarket.
Aconsu皿eriscalledashareholderoffir皿」三fheholdsapositive'
numberofs・haresofthefir皿。Insuごhastockmarketeconomy,
stocksplaytworolesforconsumers:(1)theownershiprole,na皿ely
shareholdingentilesaconsumerparticipationinthedecisionmaking
processoff互rm,and(2)出eassetrole,namelytheclailntod玉vidend
throughwhichconsumersareable‡oreallocaterisksanduncertain・
tieson「theirwealthovertime.
In・aa・incomPletemarket,the皿axi皿izationofProfitor皿arket
valueoffirlndoesnotmakesensebecauSeprofitorlnarketvalue
isnblongeranonstochasticnu皿ber,ratherarahdo皿variablede・
pendingonunknownstatesoftheworldinfuturedatesaswel'las
otherfactorscomlnontothecertaintycase.Sincetherearemany
shareholdersineachfir皿andeachofthem.hasdifferentforecast
aboutfutureenvironments(especiallyprices)and.attitudetoward
risk,theygenerallydisagreeaboutthechoiceofproductionplan
althoughtheymaybeinagreementaboutt .heway.inwhichthe』
valuationofproductionplapdependsontheselected'production
plan.-
Thispaperanswersthevaluationproble訟bysearchingarational
method610gyofvaluation.Theorgan1zationofthepaperis3Sfo11・
ows:afterthemodensfor皿ulatedinthenextsection,thevalμation
methodologyisdiscussedinsection3.Section4givestheproof.
2.AModel
Theti血ehorizol{isdividedintoperiodsofequaldumtion,the
(1)Fordetaileddiscuss三〇n, eeArrowandDebreu(1954)、andDβb■eu
(1959).一
し
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Iengthofwhichisassu皿edtobeequaltotheproducti6nperiod,The
s‡ateoftheworldωinfuturedatesis.unkownatpresent.Letgdonote
thesetofstatesoftheworld.Ineachperiod,theecohOmyisfinite,
nalnelythereexist(丑一1)producedgoods,a.homogeneQuslabqrser・
vece(prinlaryfactorofproduction),IconsumersandJfirms,where
瘤 ・(2)
integers(皿 ≧2).Despitethat'itmakesthe豊,IandJarepqsitive
analysisharder[seeHart(1977,footnote5)],morethantwogoodsare
assumedto.existbecausepr量ceun6ertaintycannotbediscussedin
aon6goodmodel.
Takeatypi6alperiod,sayperiodt.Eaghfirm,index6dj=1,_,J,
yieldsoutputy'(t)∈R4whichistheresultoflastperiodproduction.
Atthebeginningofperiodt,firmjis・endowedwithfixedcapitaI
stockKノ(t)∈R4andoutstandingnumberofshares,andhas負'bor・
rowingb5(t-1)tobered6emedinthisperiod.Inaproduction皿ode1
栂ithoutfixedcapitalstockorwithonlycirculatingcapita1,allof
themarketvalueoffirm,thevalueofshar6sinstockmarketand
thevalueofproductionplanareindenticalassuchamodelises・
sentiallyatwoperiodnlodelwhereallfirnlsareliquidatedattheend.
ofthesecondperiod.Ontheotherhand,theihtroductionoffixed
capitalnotonlymaResthesevalues・dive士sebutalsorequireslonger
horizonbeyondsecondperiod,hencetheanalysisbecomescompli;
cated.
Therelationshipbetweeninputandoutputisdescribedbya
P・qd・ ・ti・np・ssibility・etY・whi6hd・p・耳d・d・fi文 ・d6・pitalK・1③
(2,1)(xゴ(t-1),yゴ(t))∈Yノ(Kノ(t-1))fora11t.
Itisassumedthat
(2)ThisdQesnotintendtoassumethatalleconomicagents`havethe
samelengthofplanninghorizon.Generally,someconsumerlivesIonger
thanotherandconsumersasawholehaveshorterhorizon・thanfirms
asawhole。1
(3)ThisproductionpossibilitysetdifferslfrOmthatofArrow.Debreu.
Mcl～enzie[seeref今rencesinfootnotelaswellasMcKenzie(1959)]
茎11twoaspects:(i)fixedcapitalstockand〈ii)time.structurewhich・
involves.uncertainty.
(a.1)
(a.2)
(a.3)
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.Theproductionpossibil量tysetYノ(.)definedby
'
(2,1)iscon亡inuouswithrespecttofixedcap隻ta1忌tock,
ForgivenIeveloffixedcapital,thesetYノ(Kj(t))iscon・
vexandclosed.
Thelaborinputisnecessaryforallproductionprocesses,
namely,x多(t)>Oforailjandt.
Thefi琴edcapita'lstockdoesnotdepreciate.Noconsoli・
dationorsplit、ismadeontheoutstandingnumberofshares.
T1}econt玉nuityof(a.1)isneededinTん ε07θ勉below.Thelatter
halfof(a.ユ)isusualassumptionontechnoIogy.(a.2)guarantees
positivevalueofconsumer'sendowmentandimplies
Y'(t)∩{y∈R24[夕 ≦0}={0}.
Assumption(a.3)ismadefors量mplicity,whichmeans
∫'1
(2.2)
(2.3)
The'firmmakesdecisionson
・△Kゴ(t)andits'f量nanc量ng.
ableforfinanclng:㌻heyarethrough
(i)
(ii)
K'(t)『Kノ(t-1)十 △Kゴ(t-1)=ΣKノ(τ)τ=O
where△Kゴ(τ)istheinveSt皿entonfixedqapitaI卑adein
"
periodτand△Kノ(0)isgiven.
th・ 。ut・t・ 。di。g。u皿b。 ・ ・f,hares-`艶 。・(。)「τ=O
wherenノ(τ)isthenumberofnewsharesissuedinperiod
τandnノ(0)isgiven.『 ・
inputpurchasexj(t),investment
『Th
reemethodsareassum6dtobeavaiL
J
retainedprofitgiven.by
ま　ユ
p(t)y'(t)-b'(t-1)-dj(t)Σnゴ(τ)ずコ　
whered'(t)isthedividendpersharepaldinperiodt,
publicofferingofnewshareswhichamountsto.
qゴ(t)nノ(t)
whereqノ(t)isthesharepriceandnゴ(t)thenumberof
newsharesissuedinperiodt,
64
(iii)
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borrowingintheformofoneperiodioanfro皿consumers
r(t)bノ(t)
wherer(t)・'istheborrowlngpricesuch.that
therateドofinterestontheloan.
[1-r(t)]/r(t)is
'
Theassulnptionontheborrowingism窺deforsimplicity,.thatis,
onedolIarispaidbackiれnextperiQdfor'eachr(t)dollarboπowed
today.Thefinanclalplanisexpressedby'avector(d'(t),n'(t),
bl(t))∈ 聡ofdividend,flotationandborrowing.Let
ρ'(t)≡(xゴ(t),△Kノ(t),dノ(t),n'(t),bブ(t))∈R㌘+3
・・dca11thi・p・ ρk・g・ ・f=Pτ ・d・・ti・・,i・v弓 ・tm・ ・t・ndfi・ ・hρ・pl…a
policyoffir血linperiodt.Afeasible・policymustsatisfythe
budget「const「aint,
まコユ
⑫4)-P(t){y'(t)-x'(t)一 △K'(t)}+b'(t-1)+d'(t凋n'(・)
占qゴ(t)nノ(t)-r(t)bゴ(t)≦0.
Defineasetoffeasiblepoliciles.・
(2.5)B・(㌻)…{ρ ・(t)∈R・ …1(24ゴ 董ssati・fi・df・ ・gi…
(P(t),q(t),士(t))andd'(t)}
Nowturn.toconsumersideof.themode1.Eachconsulner,indexed
i=1,..`.,1,fivesforfinitenumberofperiods.LetTゴdenotethe
finalperiodofhislife。Atthebeginningofperiodt,consum6rihas、
ま　エ
initialassets(Σs彦(τ),b曇(t-1))∈R1+10fvariousstocksandIending,
τ冨O
where
s`(・)≡(sl(・),_,s∫(・))∈Rプ
isavectOrofsharesheboughtinperiodτ.Inadditiohforecieve
dividendsonshareholdingandredelnptionof.1ending,hesupPlies
'lx壱(Pl⑩lsoflabo「a塾ddeman璽sconsumptiongoods(xκP,…・
x2_1(t))andassets(s茜(t),b彦(t))inperio(工tJLet
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・`(t)詠1(t),._,・1.、(t),場(t))∈R㌘1×R-
Then,hisbudgetconstraintisgivenby
ゴ　ユ
(2.6)「p(t)xぎ(t)十q(t)s彦(t)十r(t)b言(t)-d(t)Σs」(τ)
τ呂0
-b壼(t-1)≦O
whereq(t)≡(qエ(t),...,q1(t))isthevectorof・shareprices
andd(t)≡(d1(t),∴_,dノ(t))isthevectQrofdividends. ◎
Notethatthedividendofperiodtispaidtothein量tia1ξ3hareholders,
thatisconsumerswhoholdsharesattheendofperiod(t-1).Con・
sumerihashissubjectiveexpectationinadditiontopreferencere-
lation≧ ゴoverconcumptionstream,whichisdefinedas
(2.7).蟹 彦:P×9→ 詔(P×...×P,招(P×...×P))
whe「e灘(Px_×p,盈(p×_xp))isthesetofall
Tぎ 一t-16 　
probability皿easuresonp×...×panditsBorelσfield.
Itisassumedthat
「
(b.1)
(b.2)
(b.3)
Theexpectationmapping蟹「εdefinedby(2.7)iscontinuous
intheweaktopology.
Thepreferencerelation≧ゴdefinedoverconsumptionstreams
(R4>く_×Rりiscontinuous,cqnvexand就rictlymonotone.
Noconsumercantakeashortpositioninthestockmarket
andborrow.
,
Itisknownthatassum.ptions'(b.1)and(b.2)玉mplytheexistence
oflexpectedutilityfunctio艦nqivenby
(…)・ ・ α ・(・)・・(・))一 ∫ ・・ α ・(1)・ … …(T'))・ Ψ ・(・(・))'
(4)
wh三chiscontinuous,concave,strictlylnonotoneandbounded.
Assumption(b.3)i皿plies
(4)Sinceitisnot士hepurposehere,thederivatiQn
funct量onisnotgiven.SeeGrandmont(1972,1677).
ofexpectedutility
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(2。9)Σs5(τ)≧01andb歪(t)≧0'forallt∴τ=O
B・ 量・g卑 ・d・f・rs1皿pli・ity,(b.3)・anb・ ・e1・ ・edifth・pQssibility
ofbankruptcyisruledout・
ア
Thebehav孟orofconsumeriin
.periodtcanbeexpressedbya
vector(xε(t),s毒(t),b彦(t))∈R卑+1×R-ofconsulnpt玉ondemands,1abor
sllpplyandportfolioChoices(sharesand .Iending).His・behavioris
saidtobefeasibleifthevect6rsatisfiesthebudget℃onstraint(2.6).
Definethesetoffeasiblebehav童orsofconsu]皿eri,
ぎ　　
(2.10)B言(t)≡ …{(x歪(t),s壼(t),bε(t))1(2.6)、holdsforgivenΣs諺(τ),τ富O
P
bゴ(t-1),(p(t),q(t),r(t)),d(t)}
Consu皿ersareassu皿edtobehavesoastoInaximizeownutilityof
consumptionoverlifespansubjecttothefeasibilityofbehavior
(2.・10)・Since・cρnstImptionstrea皿{x彦(1)・…,ゴ(t-1)}uptoPgriod
(t-1)ishistricaldataandcannotbechanged,eachconsulnerma・
nipulatesfuturestrea皿{k歪(t),_,x歪(T∂}andactuallycarriesout
onlycurrentconsulnptionx凄(t)Jnthissense,the'equilibriumhereis
atemporaryequilibriuln.
Finally,merketclearingconditionsare
(2.11)
(2.12)
(2。13)
Σxノ(t)一 Σ{yノ(t)-xノ(t)△Kゴ(も)}=0,iゴ
Theexistenceof
heresinceit・isnOtthepurposeofthisI5aper.Infact
showedtheexistenceunder
(b。3)[seealsoGrandmont
ま げ
孝.聖(τ)一.黒(n'(・)・ 一畠一nノ(・))=0・
Σbノ(t)一 Σb彦(t)=0.1多 .
ate皿poraryequihbriumisassulnedandnotproven
,Kodaira(197ブ)
assu皿ptions(a.1)一(a.3)and(b.1)一
(1977)・andGreen(1973)].
、
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3.MethoddogyofValuation
Thissecti6ndiscussesthe皿ethodologyofvaluatiop,anindivi・
dualcriterionofshareholdingin即'incompletemarket.』Itisassumed
th3t.whentheeconomyislargeenough,eachconsumerde皿andsand
supPliessuchaslnallfractionofeachfir皿's.、ρutput昂ndlaborinput
thathisutilityisvirtuallyunchangedbyanychangeinpolicyofら
firln.Ontheotherhand,eachc6nsulnerInayownanonnegligible
fractionofoutstandingshareSofafirlllsotheownershipeffect
causedbychangeinpolicymayno亡besmall.
Todefine 、thejudgelnentcriterion'ofpolicy,amethodology
shouldbe'firstestablishedtovalueeachpolicyofproduction,invest・
皿entandfi,nancingplans.Ifthereturnstrea皿isCertain,thereis
wideSpreadagree皿entthatthevalueofpac奪age.ofplansisdeter・
minedaspresentdiscountedva正ueofthestream.Whentheretums
areuncertain,thesubstitutionofexpectβdretu比hsor`certaintyequiv・
alentsiselnployedwithdis60untingat.so皿eriskad廿ustedrate.But
noexplanationhasbeengiven・why'thisisplausible。Further皿ore,
the皿attersareevenworseifplanninghorizonvariesinlengthfrom
consumertoconsumer・Thissectiontrlesto9玉v俘sollleevaluation
Inethodwhichisbasedonrationalbehaviorofagent.
Facingapropqsedpolicy〆(t)offir血jinperiodt,consu!ner
i皿anipulatesthedivid6ndstreamoverhisr6maihinglife(tillperiod
T壼),whichdependsonthestatesoftheworldoffuturethroughhis
expectatiOnΨ ま.Let
`dノ(τ,ω)τ=t+1,...,T歪andω ∈52, 、.
denotehisexpectationofdividendpay皿entinperiodτ(τ〉 ・t)ifthe
stateωoftheworld'isrealized.Thenhisexpectedstreamofdivi.
dendsiswrittenas
{`dノ(τ,ω)},_t+1,_,Tゴ+1,ω 、ρ
where歪dゴ(T,+1,面)istheexpectedpriceofals耳areattheendof
periodTゴ(scrapvalue).
Thetaskhereistofindsomemethodtovaluethepolicy.Any
methodofevaIuationshouldsatisfythefollowingthreeconditions
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which・Ross(1978)proposed.
(i)Lin6arity:
Supposethatthevaluationofpolicyρ1(t)offirm.1isgiven
byπ 歪ρ1'(t)andρ2(t)offirm2byπ彦ρ2(t).Then,t恥eportfolio
s3(t)=(sf(t),sξ(t))ofconsu皿eriisevaluatedas
π諺(ρ1(t);Sξ(t))十 πぎ(ρ2(t);Sξ(t))
=S藍(t)π 」ρi(t)十S≦(t)π ε・ρ2(t)
(ii).Positivity:
LetaPolicyρ ∫(t)generatenonnegativestrea皿{ゴdj'(τ,ω)}
ofdividendpay皿ents.Then,thevaluationisnonnegative;
π`ρ ゴ(t)>0・
(iii)Risklessvaluation:
IIIlagineapQlicyρゴ(t)whichyieldscertainonedollarof
diVidendatdateT(くTf)andnothingatanyotherdates,
na皿ely
T-t-1TrT十1・ノ　ね 　
毛dゴ(τ,ω)}。,ω={0,...り0,1,0,。.....り0}
Then,thevaluationisgivenas馳
π歪ρノ(t)=r『+`
whererぎishissubjectiverateofdiscount(riskadjusted).
Linearityconditioniミanaturalrequirementofthestockmarket
ebono皿yinwhichdividendsarepaidaccordinglytothenumberof
sharesheld.Positivityconditionnee(葦snoexplanation.Risklessval・
uationconditiondoesnoti皿plythataco皿mondiscountrate
apPliesforallin{iividuals.『
、
Tん60プ6勉
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oo漉%πo%sザ αSs%〃z鋤o%s(α.1)σ π4(∂.1)α78sα ≠酬 θ4.
Theproofisgiveninthenextsect量on.Therestofthissectiongives
SOlnenotes.・"
(1)Sincethevaluationdepend60nsubjectiveexpectationoffuture,
thevaluationofpolicygenerallydiffersa皿ongconsu皿ers.Hence,
thevaluat三 〇nisnotunique.Themer1tsof.thetheoremaretha士
thereexistsa眞agreelhentamongshareholdersofvariousIif6span
andexpectation,withrespecttothemethodologyandthatsucha
valuationsatisfieslinearityrequire皿entaswellasothers.
Conversely,豆fallthevaluationscoinc玉deamopgconsumers,the
stockmarketisco皿plete.
(2)Th6evaluation童spositiveonlyforthemarketedshares.In
genera1,thevaluationof、non皿訊rketedsharescanbenegative.
(3)Thesimplestversionofthislnethodisgiven魅1henallcolnsu皿ers
happentolookonlyoneperiodahead.Thevalueofpolicyis,then,
givenbythe(discountedvalueof)e即ectedreturn,whichisequal
tothesumofexpectedd1videndplussharepriceofnextperiod[see
Malinvaud(1972)andKodaira(1977)].
0
4.TheProof.・
Letmestartwithsomepreparationofmathematics.Adividend
paymentdepend呂onthestateoftheworldoffuturedate.Let豆)denote
∫oospaceofR+× ρ,wheretheelementof豆)standsforastrea皿
{ゴdノ(を,ω)}。_t+正,_,T+1,ω,90fexpecteddividendspershareuptoperiod
T(>t)dependingonthestateoftheworldω ∈ ρwhenaparticular
policyρ ノ(t)isselectedingperiodt,whereT(≦Tぎ)ishisplanhed
horizonlofsharehQlding.Thefunctionalspace豆)isassu皿edtobe
。nd。 宙 。dwithace・t・i。t・P。1・gywhi・hisst・・。g・n・ught・e。6・ ・e
thatthepositiveorthant.の.≡{d∈gId>o}isopen[forexample,
theMackeytopology.SeeBewley(1972)].Thefunctions`dフ:R+×
9→Rafemeasurable,foreacht,w玉threspecttoagivenσalgebra.
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Writethesetofdlvidendfunctionsofmarketedstockasg彿,
asubsetQfヨ).Let'
f'=f(豆)解)
denotetheresultinglinearspacegeneratedbyg。1.Thereexistsa
functionπassociatedwiht4),.whichassignsascalortoeachele・
mentof4)瑠(nalnely,dividendstreamofpolicyρノ(t)).Theexten・
SiontheoremofHahnlan4.Banachtellsthatthisfunctionπhasan
・xt・n・iO・f・ac・ ・re・p・nd・ ・ce・ ・f[・ee,f・rexampl・,K・1凱・9…Y
andForlnin(1968,Theore皿3.2.4a)].Provi"edthat
(i)・ αis・'bpund・dadditi・・.set・alu・df・n・ti…f切 。,'
(ii)・(・)≡ 肱 π(・)dα 一
(iii)・(・)ヨ ∫切。ゆ ・・∈f・
t「heextensionofπonfisgivenby`
π(x)={π(α)lforαsucht .hatx士x(α)}.
.Now,TheoreInoflastsectioncanbe1nathelnaticallyexpressedas
SupPosethatthevaluationπ(ρ 」(t))〉 ・Qforany(in≦0彫)
{ピdゴ(τ,ω)}。-t+1,_,①+1,。,ρwithゴdゴ(τ,ω)≧Oa耳dthatthereexists
{,d/o(τ,ω)}._t+1「,_,T+1,ω,ρwithゴd/o(τ,ω)>0,Then,thevaluation
functionπ 幽ofpolicyρ κt)islinearin豆)粥'芝}1}dcanbe
extendedtoπ*∈ 豆)*foranystrictlypositivedividendstream
{εd/o(τ,'ω)}suchthat,π*(ρノo(t))>Oforany毛dゴ(τ,ω)}∈fwith
歪dゴ(τ・ ω)≧0・where≦ η累isa .dualspaceof≦P・namelybe
(R。xρ)。へ
[ProofofTheorem]Letintρ+beaninteriorofpositiveorthant
・4〕+and・ .・
∬)π …≡毛dゴ(τ,ω)∈ ∬)lforαsuchthatεdノ(τ,ω)=ゴdゴ(α)andthat
π(α)≦0}.
Bothint」 の+and4)πareconvexandnon馳e111pty。Fur歪hermore,
int豆 〕+∩ ∬)搾=φ.
Sinceintg+isopen,theSeparationtheore】皿ofHahnandBanach
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[forexample,seeKoImQgorovandFormin(1968,Theorem3.2.5)]
canbeappliedtoobtainπま∈g*suchthat
π*a≦b〈 π*c・.
foralla∈ 豆)π,'b∈Randc∈i11tヨ)+.
Sincetheoriginbelongsto』)滋andtotheclosureofint豆)手,b=0.
Hence,foraIlもdノ(τ,ω)}∈fπ(α)≦Oimpliesπ*毛dノ(τ,ω)}≦0.
Norrnalizeπ 零suchthat
π*・{歪dゴ(τ,ω)}=π(α)〈0.・
foτsomedividendstreamwithゴdゴ(τ,ω)もdノ(α),Bydefinitionof
π(.),foranygandhinR,
9π*x十hπ*y≦O
ifgπ(α)十hπ(β)≦Owherex=x(α)ahdy=y(β).-
,Therefore,foralI{ゴdノ(τ,ω)}∈』の舜,、 』,
π率{ぎdゴ(τ,ω)}=π(α>
wheretheelelnentofdividentstreamぎdゴ(τ,ω)rdゴ(α).Inparticu-
1包r,π(α)generatesafunctionon豆)拠givenwithπ({ゴdノ(τ,ω)})=
π(α)wheretheele皿entゴdノ(τ;「ω)rdゴ(α).Then・ 、
π*{まdノ(τ,ω)}>Oforalユもtrictlypositivestream.
Furthermore,nonnegativenessgfthestreamimplies
π*{,dノ(τ,ω)}=π{`dゴ(τ,ω)}>O
sinceπ*coincideswithπ(.)on」の 瑠.Thiscan・bealsowrittenas
π(ρ」(t))becausetheexpecteddividendstreamもdノ(τ,ω)}isorigi・
.natedbyobservingρノ(t)and`(P(t),q(t),r(t))・
Finally,thecontinuitiesofproductionpossibilityset(assumption
(a.1))andexpectation((b.1))implブacontinuousrelationbetween
apolicyanddividendstrea皿,`hencethelastpartoftheproposition
follows.口
References
Arrow,K.J.,andG.Debreu(1954):1`ExistenceEquilibriumforaCom・
petitiveEconomy,"Ecoπo挽8〃♂cαVoL22.
Bewley,T.F.,『(1972):"ExistenceofEquilibriainEconomieswith
」72 商 学 討 究 第30巻 第4号
InfinitelyManyCommodities,"ノo%7紹JqプEσoηo磁cTんθoγツVol.
4,no.3.
Debreu,G.,(1959):Tゐθo乞yqプ γ α1%6.'σ η ノ1短o初 α翻o∠4π α砂s6sα プEω ・
ηo雁oEσ%ゴ1伽 伽 吻3CowelsFoundationMonographno.17(New
York,JohnWileyandSon$)。
Grand皿ont,J.-M.・,(1972):"ContinuityPropertiesofavonNeu重nann-
MorgensternUt量lity,"ノo%㍑σZげE60%o鰯01%60ηVol・4・ 気
(1977):"TemporaryGeneralEquilibriumTheory,"Eω・
%o勉 θ'7ゴcαVOI.45,no.3.
GreenJ.R,.(1973):"Te皿pqraryGeneralEquilibriu孤ipaSequential
TradingModelwithSpotandFuturesTransactions,"Ecoπo耀♂・
7歪cα,Vo1.41.
Hart,0.D.,(1977):"Take・ovefBidsandStockMarketEquilibriuln,"
ノo%7%α1(ゾEcoπo勉 ∫cTぬ θoηVol.16.
Kodaira,H.,(1977)1、"ProductioninaSequentialMarket,"mimeo.
Kolmogorov,A.N.,andS.V.Fo皿in(1968):E1θ勉6%'sqプ 漉6丁 海θ07ッ
qノ㍉翫 πC彦ゴ0露Sα π4、F協%C'づ0%αZ/1多Zα 砂SゴS,醜 θSθ00%4θ4露`0%,◎riginally
量nRussian(thefirstedition,1957).
Malinvaud,E,(1972):"TheAllocationofIndMdualRisksinLarge
Markets,"10曜%α1げEoo%o吻'oτ 乃60ηVo正.4.
McKenzie,L,W.,(1959):"OntheExistence『ofGeneral
foraCo皿petitiveMarket,"Eooηo耀'7加・Vol.27.
Equ童libriu皿
Ross,S.A.,(1978):"ASimpleApproachtotheValuation
Streams,"ノo麗 痂 α!qプBπs勿 θssVol.51,no.3.
ofRisky
?
